Operator angle-action variables are studied in the frame of the SU(2) algebra, and their eigenstates and coherent states are discussed. The quantum mechanical addition of actionangle variables is shown to lead to a novel non commutative Hopf algebra. The group contraction is used to make the connection with the harmonic oscillator.
Introduction
Action-angle variables in quantum mechanics one known to lack, in the operator level, some of properties of their classical analogues [1, 2] 
Action-angle Variables and States
Let us start with the SU(2) action-angle operators
where
and
mod(2j + 1), and hh 
with expansion coefficients given in terms of the Hermite polynomial, H k with discrete argument, 
where θ 3 is the theta-Jacobi function [7] : The following interesting properties of these operators suggest them as the Glauber displacement operator of our case; first they constitute an orthonormal set of (2j + 1)
2 − 1 elements obeying the relation
where e.g. J m = J m 1 m 2 , and further,
and finally
mod(2j + 1), while m × n = m 1 n 2 − m 2 n 1 . With the aid of these operators we now introduce coherent states | ℓ >, for the action-angle system by acting on the vacum: 
which again satisfy the commutation relations, [∆J i , ∆J j ] = 2iǫ ijk ∆J k . In our case, for the "polar" generators g = ω (J 3 +j1) and h = ω F (J 3 +j1)F + with ωgh = hg we must find an appropriate tensoring (coproduct in the jargon of Hopf algebras), which provides such ∆g and ∆h that ω∆g = ∆h. Two such coproducts we have found,
and 
where z is the complex label of the spin coherent states, and geometrically stands for the projective coordinate of the coset sphere SU(2)/U(1) ∼ S 1 . Transforming now the generators like J ± → J ± / √ 2j and J 3 → J 3 + j1 we find in the large j limit, the oscillator generators in their Bargmann form as follows:
where [5] , that the contraction method is substituted by the limit procedure of undeforming the q-oscillator to the usual ocillators.
Conclusion
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